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Abstract 



PROBLEM TO BE SOLVED: To provide a method of producing a liquid crystal display device having 
excellent display quality by controlling the position and number of spacer particles to be sprayed, and to 
provide a liquid crystal display device. 

SOLUTION: A spacer dispersion solution is prepared by uniformly dispersing spacer particles 15 in a 
specified concentration by ultrasonic or the like in a single solvent or a mixture solvent of two or more 
solvents selected from water, fluorocarbons. Isopropyl alcohol, ethanol or the like, and the obtained 
dispersion solution Is sprayed on a substrate 1 1 . The spacer dispersion solution is sprayed onto a 
specified position of the substrate 1 1 in a specified amount by an ink jet method using an ink jet nozzle 
30 in which the injection position and injection times of the liquid drips to be injected can be controlled as 
required. Then the solvent in the spacer dispersion solution is naturally vaporized to dispose the spacer 
particles 15 in a specified number on a specified position of the substrate 11. Thus, the spacer 15 can be 
sprayed in a uniform spray density in a specified region. 
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1 1 CD«ffi«#f«iT^fil^5 1 «:*>C:f 1 1 cd^MJ: 

10 [0 07 2 ] $IS5Sff^mfcc^r . 1 1 . ^i^Sfi 

1 2Pa«:«, jga^g 1 3<Dili5^ (H2iHl) cc^*:>^r. 
l9:M^iSCCS;rj:Sita(DX'<«-lf-2 5A. 2 5B:&iffi 

occ*>t:r-5S^iii 3cDif;^ (•feji'jf) tc^tji^fces 

Jf) tc^t>if/"ci:SCD:;^^CiX-c^tf-2 5B*^Ea$ 

(00731 Wl^t^. «^«^5 OCCfcH:f S-feiUiiao' 
20 X-<-1f- 2 5 A(7)ilS3&^ 5 [M m]. 1 1 <DS®CC 

rfi)M2 2$r<DJl;^) *52-'3 [amlgaoig^CCti. 
SSI 1 iMf^SSl zcomm (SKPbIFS) -t^j:^^^^ 
^/7^«Sii5 l«:fct:rS'fe;Uilti7-'8[am]lig<hAj:o 

l(D'fe;uil7-'8 [/im]tc^:b'tJ:/ci:S7^8 [/im]g 

g<Dx-^-if--2 5 BT&^ieg^nrciS. 

[0074] CCr. 2«S<OX'^-1f-2 5A. 25 

JR$ti-sm-<D^X«2a«±(DS^SJiK:. x-^- 
if - 2 5 A ^a^i^^tc J: «Q BfT^(Diggr i^-tc^Ut 0 

/cX-i-lf-^^K^S^A^f^S-rSo X-<--1f-2 5B 

(coi^rfei^^oc. x-^'-if-^ffc^ffiB^fmr^), 

[ 0 0 7 5 ] 1 1 ±0^n^Mi|c5 OCC«. 1^ 1 

X hyX;l/3 0^fflC\ X^-1f-2 5B<Z)^tfcgiS 
40 B^i^-(fCmit^. 

[0 07 6] 2|5:j|JS?^^iCfct^r. X-^-1?--2 5A. 

2 5BiUr. ^®CC^.DjSK4etHg*^3-r^>y$n 

SSrlftWO/Ccfc^tC. X-^:-1f-2 5A. 2 5B<bUr 
'-25A. 2 5B^SS1 liCCSSTSCiJ&^-Ct 

So 

[ 0 0 7 7 ] ^^M^^OCctnt^. >f>^>^x-yhyX 

JU3 0^ffio^S^>i^~:^:»: h*^«:j:Ox^— tf-^ 

50 Utflj-rsciccjco. x-^^-if-^tstflj-rsfig^SfW 
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js^txrci-5ii^«:«, m^sMi 3(om^ ('^)im) 

S«:<=to. SSI icD^®ccig®*^^fiS?nri^^^^ 
[0 07 8 ] *l65SJT^.@.tcM^r«. tfy-mn'^mo^s. 

[0 07 9 ] ll3|lifeffJS§ 

tho S7(c*5C^r. ?gH^^^x^gi. 2i|5li;li^S 
[0 08 0 ] fflEa^a^Kiigs cciji^rti. ss (Tmm 

lice, tf^y-v A)\^^-mi^. wm^2omtmf& 

[0 0 8 I 1 Sfi6 1 t^^ii'yT.WSiXhhm^^kt. S 

[0 08 2] c(D®[*fflOTac[)aa5<Diij5ti, mt^ 

0. S-'O. 8 [jiimlligih^cC-^rc^^, $/c. 8^6 

H)\^^-mi^. ^mm \ 9. mm^2o. 2 1. le 

rSlM2 2. 2 3«^^^iS5 0©^)i<=>'r. #a?T^iS 
[0 08 3 ] Sfi6 1 m^<DWmfm€\\ty ax hMS 

o«:4jt:r5S«6 1 mmimm^rimmb i cc^w^sfi 
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ff^fiE^n^sttee 6. tf^-y ^)\^^-m 1 8. ei^i 

1^2 2AcC<h'tC^eM3!>^^^5n5o 
[0084] *llteJ^m*sC^r . fiSe^ 1 3<DJ1^ 

CD^?:c^X-i— tf-e 5 A. 6 5 BA^Kg^tiri^^o 

10 5 1 tcjj. ^^^1^5 1 «:*5t:f 5'feJHlcc^t:>-y-^c. 

6 5 A<fc 0 ^ 1 [/z m3liSiIS(0/b2 C^X-^ 

[0085] CCr. 2@S<DX^— !f-6 5 A. 65 

tR$n6#-a)?^Xt3:2S^:^±<DS^?gJ«tc. X-;- 
/cX-:-tf-^fSt«SaC*f¥SJ^^- X-;—t^-6 5B 
20 [0 08 6] SS6 1 ±©^^^1^5 OiC«, m 1 ^iS 
{^K X-i— !^--6 5A<7)5>tjr^?SC^i^-CCtS:^T^, 

[0 0 8 7 ] $/c. *^?e,^ocfcc^r. x-i— if'-e 

5 A. 6 5B<bLr. a®tC^BTMttj^fli?J>^:3-r^ > 
y$n/cS^3tX^-1f-*fflli^C<b:d^SS0C^ ^1 

mmmmvimucj:^(^. x-^-- tf^-esA. 65 b 

6 5 A. 6 5B*S«6 l±«:H3E-r^Ci:5>i'CtS. 

[0 0 8 8 ] -O^e^x ^h^X 

;b3 O^SrfflC^-S-O^S'i^x h^^^tc J: 0 X-<-1^-^& 

iisaJ«:«@:s<D/b$cix-^-if- 6 5 A^msiy. fisp 

tctiita<D;^#(r^x^-lf--6 5 B^mit^cti)^X 

c 0 0 8 9 ] ^jefejijsccfci^rti. ^mfnm^b i cc 

iiSO/jN$l^X-Ni--1f-6 5 B^mjbfcf)K 

5 0CCCD;5fX--i-1f''6 5A€:tJt^Jl.. ^^^^^5 1 

V^6tl^^ .^.t(^i^$¥&7ikm^ 5 1 5 1 ^ X 

50 -<-if-6 5B^&fS[«-r^>Ci*^S$UC^ 
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(0 09 0 ] ttc. *lliS^K,®ccfctr^r«. tfv-m^^ 

[0 09 1 1 Uh. ^i-ma^MJSg^^JC^rti. 
•Til 4)^*6 V h -.r -<:/<Dig6a7nSSg«coc*t: 

m^U. MIM (Metal-Insulator-Metal) (cK:^$n 
■SaJg^S^^-^*!?! (Thin-Film Transistor) CCf^ 

a^n'Sa^T-^^^fflt^^T^f--/:/^ h lo 
(0 09 3 1 ;>:cc. mi^o:>mi--m3mmBB(^J:K)m 

( 0 0 9 4 1 S 8 Ca)««^mi§(^-W^^ U/cl4m^ 
■C^-So 0 8(a)tCfclir, 7 0 (Jffi^miS*<*^n^ 20 

[0 0 9 5 1 S8(b)03:7-7*P. >'^'y =3>?'cCicDj^ 

ccfcc^r. 8 0titf«*!iSS^a. 8 1«4^-^-K^C^ 
(OXt)^. 8 3 (Jtf l8i?^S*f*. 8 2 tJBrfiSOT^B^Ba^ 

ggi. 2. 3(7)iirn;&^^iix/c?gB^^^a5^/T^Lr 

[0 0 9 61 ^8 (c)&ifiEB#U-M^^«g(D-F^^^l. 
^^^^-0^)50 B8(c)tCM^r. 9 0iitmf^W^ 30 
^nb. 9 1 «f?i5<Offl?Sa7j^l! 1 . 2. SOi.^'Ttii)^ 

[0 09 7 1 ^8 (a)'-(c)CC7KT^n-en(D^T-li^ 
[0 09 8] 

[0 09 9 1 $/c. ^>^i^x h:^^CCj:0X'-<-1f 
[0 1 0 0 ] V^i^^x h:^^tc<i:0X'>:-1f 50 
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[0 1 0 I ] */c. ^mf^xoimt^rim^BrnTTkm 
m^m^ ^ c <b tc J: 0 . m^-^am(o&txfcm^}&m^m 

m\] mi ^t^mn^i^^^m 1 mMBBomH-? v 

[S21 ia2«>r>^v^x ':; V ^X}\^<0—m^ir^t^ 

(S31 @3li'r>i'i/x-^ h>/X;K0-WI^7nTa 

[04 ] 04 t**^?«cc^^^ 1 %mj&(om^^ V 

[051 05 \t^mm^%hm 1 h 

[061 m^\t:^wm%^m2wmB.<D^W7 v 

[07 ] mi\i^-^mm%i>^3W§B^<D^n'7 v 

[081 08 Ca){ J±f S^M^SlO'ffiH^^^S^g^ffi 
;i/c^llS5<^-^^^T0. 0 8 Cb)»±g2^mfl 

1-0. 0 8 Cc)«±iBlliS?e^(OS^^*n^a^«ix./c 

Ki^f^sm^«s<D-w^:7J^•r0t?*^„ 

[091 09 hO-yi^:^^^ :^(0m^ 

S/TK^a^^T8Jtl35»r®0'C*>^. 
[010] 0 1 0 (a). (b)ttSe*<D;^-i— 9--<Dtfcfli 

ga^^-rw»r®0r^^„ 

[011] 011 6ifi£*CD#*«v b'Jy^:^^^ y'(D 

m¥Bm7jkmm^7jkmmfimmv$>6. 
(0121 012 iitm^m^miLmommm^B 
^^^a^TK-rsiBSWffisrd^^. 

[t^-^(Di$iB^] 

I. 2. 3 ?gB^a^^g 

II. 61 SS (TffllS 
1 2 (± 

iiss) 

1 3 ^^bM 
1 4 V-iUtt 
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